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 ABSTRACT 

 

Hazard and crtitical control point (CCP) analysis of tsire (a locally spiced meat product 

that is stuck on stick and grilled) was conducted on samples of the product from Fagge 

local Government area of Kano State, Nigeria. The analysis consisted of the aerobic 

mesophylic count, Staphylococcal count, coliform count, fungal count, detection of E. 

coli, Salmonella and Clostridium perfringens on the raw meat before processing, the 

spice mix, the spiced meat and the finished product. The meat was found to have counts 

above the acceptable limit 2.46 x 10
9
 cfu/g and also the presence of E. coli, Salmonella 

and Clostridium perfringens. These are indications of contamination due to improper 

handling. The CCP were found to be the raw meat itself, the spice mix, cutting and 

sticking, holding and spicing, roasting on fire then holding and serving to consumers. 

Ensuring personal and environmental hygiene as well as the use of clean utensils could 

help in eliminating or reducing the hazards to an acceptable level. 
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________________________________________________________________________ 

 

INTRODUCTION 

 

Traditionally processed meat products are 

produced and consumed in different countries 

throughout the world (Vilar et al., 2000). Tsire, a 

product commonly produced in Northern Nigeria 

is one of these traditionally processed meat 

products. It is produced by cutting the raw meat 

into pieces, sticking on sticks, spicing and then 

roasting. 

 

Even though meat from freshly slaughtered, 

healthy animals is supposed to have no, or very 

low microbial populations, laboratory evidence 

suggest that they could be contaminated to an 

unsafe level at the point of consumption (Umoh, 

2001).  

 

Microbiological hazard is any microbiological 

agent that is reasonably likely to cause illness or 

infection in the absence of its control, while 

critical control point is a step at which control 

can be applied and is essential to prevent or 

eliminate a food safety hazard or reduce it to an 

acceptable level (NACMCF, 1997). 

 

Since the production of tsire involves processes 

that expose the meat to various causes of 

contamination the study was set up with the aim 

of identifying some of the microbiological 

hazards and critical control points so that 

recommendations could be made based on the 

research findings. 

 

METHODOLOGY 
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Sample collection  

Raw meat samples were collected from the tsire 

producers just before spicing. Samples of spice 

were also collected. The spiced meat before 

roasting and the roasted meat were also 

collected. Swab sticks were also used for the 

collection of swab material from the hands and 

the knives of the handlers as well as the Tables 

on which the meat was being kept. Twenty (20) 

samples were collected on different occasions in 

each case for the meat, the spices and the swabs. 

This made a total of 60 swabs and 100 samples 

from meat and spices.  

 

Swab analysis 

Four milliliters of peptone water was poured in 

to each of the swab stick tube. This was labeled 

as the stock homogenate. The stock was serially 

diluted to 1:10
5
. From the serially diluted tubes 

1ml of inoculum was transferred into separate 

Petri dishes, this was followed by pouring of 

molten nutrient (Oxoid) agar and malt extract 

agar (Lab M) for aerobic plate count and fungal 

count respectively. The stock was also cultured 

on eosine methylene blue (Lab M) for E. coli 

detection. 

 

MICROBIOLOGICAL ANALYSIS OF 

MEAT SAMPLES 

 

Sample preparation and serial dilution 

The sample preparation was carried out 

according to the method described by Refai 

(1979). In this method 25g of sample (meat and 

spice) was each weighed and homogenized by 

blending in 225ml peptone water at 15,000-

20,000 rpm. This was labeled as 1:10 dilution 

which is also the stock or the homogenate. It was 

further serially diluted to 1:10
8
. The serially 

diluted samples were subjected to such 

microbiological analysis as standard plate count, 

Staphylococcal count, coliform count, fungal 

count, detection of E. coli, Salmonella and 

Clostridium perfringens. 

 

Biochemical Tests for the Characterization of 

the Microorganisms Isolated 

Isolates were biochemically confirmed using 

indole, coagulase, and catalase tests as described 

by Cheesbrough (2000). Suspected Salmonella 

colonies were also tested for motility after which 

they were cultured on Kligler iron Agar slant and 

observed for gas production after 24 hrs 

incubation.  A serological kit was used to 

confirm whether E. coli O157:H7 is present after 

producing colorless colonies on sorbitol 

macconkey agar. 

 

Determination of the critical control points 

All the steps involved in the tsire production 

were carefully studied. The result obtained from 

the microbiological analysis of each step was 

compared with the CCP decision tree provided 

by U. S. National Advisory Committee on 

Microbiological Criteria for foods NACMCF 

(1997), to establish whether that step is a critical 

control point or not. Below is the CCP decision 

tree. 

______________________________________________________________________________________ 

NO

CCP

CRITICAL CONTROL POINT DECISSION TREE

Does the step involve a hazard of sufficient likelihood of occurrence and 
severity to warrant its control?

Does a control measure for the hazard exist at this step

Is control at this step necessary to prevent, eliminate or reduce the risk of the 
hazard to consumers

YES

YES NO

NO

YES

CCP

Is control at this 
step necessary

YES

CCP

Modify the step, process or product

NO CCP

 Source:(NACMCF, 1997). 
______________________________________________________________________________________ 
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RESULTS 

 

Table 1 shows the mean aerobic plate count 

(APC), fungal count (FC) and E. coli detection, 

from knives tables and hands of the tsire 

producers. Table 2, shows the mean aerobic plate 

count, Staphylococcal count (SC), coliform 

count (CC), fungal count (FC), as well as the 

organisms isolated from the meat and spices at 

various stages of the manufacture of the meat 

product (tsire). 

 

 

 

 

______________________________________________________________________________________ 

 

 

Table 1: Results of Microbial counts of swabs obtained from hands an equipment of Tsire producers 

 

n=20 Mean 

APC (cfu/ml sw) 

Mean 

FC (cfu/ml sw) 

E. coli 

Knives 1.36 E4 2.26 E3 3 

Tables 1.18 E6 1.23 E5 12 

Hands 1.17 E2 3.90 E3 10 

 

 

 

 

 

 

Table 2: Results of microbial counts and identification from Tsire. 

 

 Mean Microbial counts 

(cfu/g) 

MPN Identified microorganisms 

 

n=20 APC SC FC CC E. 

coli 

Salm. E. coli 

O157:H7 

C. perf. 

Raw 2.46 E9 3.60 E9 1.22 E7 >2,400 08 09 00 10 

Spice 1.99 E9 1.79 E9 1.02 E8 >2,400 00 00 00 01 

Spiced 

meat 

>E9 >E9 2.39 E6 >2,400 20 15 00 10 

Roasted 8.00 E5 5.10 E5 2.30 E3 21 00 01 00 01 

Roasted 

(cold) 

1.67 E6 6.04 E5 3.08 E3 21 00 06 00 02 

 

Key: APC= Aerobic plate count, SC= Staphylococcal count, CC= coliform count,       FC= Fungal count, 

MPN=Most probable number. Ey = x 10
y
. 

 

______________________________________________________________________________________ 

 

IDENTIFIED CRITICAL CONTROL 

POINTS IN TSIRE PRODUCTION 

 

Based on the results obtained and using the 

critical control point decision tree provided by 

the United States National Advisory Committee 

on Microbiological Criteria for foods (NACMCF 

1997). Overleaf is the floor diagram of tsire 

manufacture and the identified critical control 

points. 
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Fig. 1: Floor diagram of tsire manufacture with the identified CCP. 

 

Key: 

ccp: Critical control point. 

 

 

DISCUSSION 

 

Microbiological hazard is any microbiological 

agent that is reasonably likely to cause illness or 

infection in the absence of its control, while 

critical control point is a step at which control 

can be applied and is essential to prevent or 

eliminate a food safety hazard or reduce it to an 

acceptable level (NACMCF, 1997). 

The major microbiological hazard is the presence 

of high microbial population on the raw meat, 

the spice and the items being used during the 

processing. This is really a hazard and therefore 

unacceptable because according to Refai (1979) 

raw meat should not have bacterial counts in 

number greater than 10
7
. Another important 

hazard is the presence of potentially pathogenic 

bacteria like E. coli, Salmonella and Clostridium 

pefringens. This is in agreement with the work of 

Abdullahi et al. (2004) in which they reported 

the major hazards in kilishi production to be the  

 

 

presence of high bacterial counts, S. aureus as 

well as coliforms. 

 

In the determination of critical control point, 

even the raw material or a product can be a 

critical control point (Adams and Moss, 1995). 

Therefore based on the CCP decision tree the 

raw material itself (raw meat) is a CCP since 

there was high bacterial count (APC=2.46 E9 

which means 2.46 x 10
9
cfu/g), which is of course 

higher than acceptable limit provided by the food 

and agriculture organization (FAO, 1979) of the 

United Nations (10
7
) as well as high coliform 

count (>2400). Other factors that made the raw 

meat itself a CCP are the detection of E. coli, 

Salmonella and Clostridium perfringens. The 

subsequent stages, which are the sticking of the 

meat, spicing, roasting and holding after roasting 

are also CCP. This is because of the high counts 

obtained from the knives, tables and the hand of 

Raw meat 

Cutting of the meat     
and sticking 

Holding and 
spicing 

Roasting on 
open fire 

Holding and serving 
to consumers 

Spice mix:             
Groung nut cake, salt, 

pepper, maggi 

CCP 

CCP 

CCP 

CCP 

CCP 

CCP 
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the handlers. The spice itself had a high bacterial 

count (> 10
9
) and Clostridium perfringens was 

isolated. All these stages are regarded as Critical 

control points (CCP) based on the fact that they 

all involved hazards that need to be controlled, 

the control measures exist at all the stages and 

application of the control measures are necessary 

in order to eliminate or reduce the hazards to 

consumers. According to Abdullahi et al. (2004), 

processing of products in a filthy environment 

could present a risk. Also Umoh (2001) reported 

that the major sources of contamination during 

suya preparation are using contaminatd raw 

meat, cutting and slicing the meat with 

contaminated knives and on contaminated tables, 

staking the meat on to contaminated sticks, 

adding contaminated spices and wrapping with 

contaminated wrap before serving. 

 

Some of the control measures that could be 

applied include observation of environmental 

and personal hygiene during the handling of raw 

meat, the spice and its application. The 

application of sufficient heat during roasting is 

also important in eliminating or reducing the 

microbial loads. According to Robert (2004), to 

prevent spoilage, food should be prepared at a 

sufficiently high temperature and then stored 

under conditions that do not facilitate microbial 

growth.   

 

Conclusion and Recommendation 

 

The major hazards at the various stages of tsire 

production are the presence of high microbial 

load in the raw meat (APC= 2.46 E9) and some 

organisms of pulic health importance (E. coli, 

Salmonella, C. perfringens and Staph. aureus), 

that are potentially pathogenic. The various 

stages are found to be CCP based on the CCP 

decision tree mentioned earlier. These stages are 

CCP because they involve hazards, control 

measures exist and the measures must be applied 

in order to eliminate or reduce the hazards. It is 

therefore recommended that: 

� The meat handlers should exercise 

environmental and personal hygiene in 

all operations. 

� Adequate supply of portable water and 

sanitation in abattoirs should be ensured 

since it is the primary source of 

contamination. 

� Dust and flies should be denied access 

to the meat and spices during holding 

before and after roasting. 

� All equipment, example the knives, the 

tables and even the hands of the 

producers, should always be washed 

thoroughly before and after meat 

handling, and should be protected from 

flies and dust. 
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